ABSTRACT
INTRODUCTION
Engineering education all over the world is based on the fact that practical learning and application of scientific knowledge in engineering are vital. These involve a range of tutelage activities in schools as well as work experience both in formal and informal . This implies that it takes a proper and ample commitment of both parties to the training course for effective result to be achieved.
Taking up an occupation or work either as a full-time worker, part-time worker or an industrial trainee within any organization simply implies working under the terms or conditions which that organization imposes (Lowden et al., 2011) . It includes human nature, technical nature, and environmental impact risks. Workers and trainees in a workplace are both exposed to the unforeseen and sometimes violent events that arise from work situations which may cause cuts/lacerations, burns, fractures/dislocations, contusion, sprains/strains, loss of limb, eyesight or hearing and, in the extreme, of life itself. The type of mishap the workers are exposed to is a function of the potential hazard present in the work environment (Ergor et al., 2003; Kalejaiye, 2013) . Potential hazards due to occupational exposure in the workplace could be without presence of a physical injury. On the other hand, occupational exposure may result in acute, immediate or chronic occupational ailments (Azodo & Adejuyigbe, 2013) , which the observances of necessary safety precautions can reduce to a minimal level.
Safety precautions and observances which necessitates accident-free workplace and effective operations in the work environment especially among trainees (students) seem to have little or no substantiated support in the research literature. Prior studies on students' industrial work experience focused on the positive and negative aspects of occupational proficiency experienced by students during industrial training (Ayob et 
THE AIM OF THE STUDY
With the fore-knowledge of occupational health and safety challenges in Nigeria based companies (Iden, 2010; Okojie, 2010; Idoro, 2011) and the role that the sector plays in enhancing students' occupational training, this study was conducted to examine the associated occupational exposure incidents of Nigerian engineering students during their 6-month industrial work experience period. This cross-sectional study was conducted among engineering students from two selected Federal Universities in Southern (Edo and Ogun states) Nigeria. The population sample for this study comprised final year undergraduate engineering students of five years engineering studies in the country, who have according to the curriculum duly participated in the SIWES programme. Before the study was conducted, it was ensured that the SIWES programme defense has been conducted in all the departments in both schools selected as case studies. The aim and the conceptual basis of the study were explained to the participants whose consent was demonstrated in responding to the questions in the questionnaires. Participation was voluntary. The survey instrument used as data collection tools for this study was a self-administered questionnaire with 5-point Likert-type scaling (ranging from 1 as strongly disagree to 5 as strongly agree) and closed format questions. The questionnaire was designed in reference to the defined conceptual basis and aim of the study. Item selection and adaptation for the study was compiled after a broad-based consultation of the related literature. The defined conceptual basis for the development of this questionnaire was based on the following; employer imposed factors: job/work factors, and trainee (student) factors. These were extensively classified and assessed as availability, provision and usage of the personal protection equipment (PPE), machine/equipment condition in the place of industrial training, hazard exposure, injury, characteristics of the injuries and reasons for the incidents. Students filled out the questionnaire individually with the administrator.
THEORETICAL FRAMEWORK AND RESEARCH METHODS
The suitability of using the items selected for this study was ascertained by industrial safety and ergonomics experts, through a series of item modifications and adjustments for the theoretical content, suitability and questionnaire functionality. Afterward, the questionnaire was pre-tested for reliability few weeks to the data collection with a sample of fifteen engineering students randomly chosen from one of the schools selected as proposed study population with an equal distribution sample of three questionnaires for each of the engineering departments in the school. The Cronbach's alpha computed to ascertain internal consistency of the data collection tool gave an output of 0.87. The interpretation of the Cronbach's alpha computation according to the rule of thumb by George and Mallery (2003) (> 0.9 (Excellent), > 0.8 (Good), > 0.7 (Acceptable), > 0.6 (Questionable), > 0.5 (Poor), and < 0.5 (Unacceptable)) is an indication that the research tool has good reliability. The data obtained were analyzed and tabulated using the Statistical Package for the Social Sciences (SPSS) 16.0. RESULTS Demographic characteristics of respondents. The sample population interviewed using the designed questionnaire comprises one hundred and thirty-one engineering students, the majority of which were males (90.1 %). The age range of the study participants covers from 19 to 30 years, with mean age value of 23.74 years. The marital status distribution was single (96.9 %) and married (3.1 %).
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Occupational exposure circumstances and conditions at the places of industrial attachment. The analysis of data showed that (use PPE during SIWES) 44.3 % of the participants never complied to safety measures throughout their period of attachment, 16.3 % rarely did, 19.1 % and 10.7 % sometimes and often did respectively. It was only 9.2 % of the participants that always complied to them. Safety gadgets provided in some establishments were not up to standard and the PPE were shared among the workers and trainees in some places. Enlightenment concerning hazards associated with each operation involved in the use of machines was an observed condition that leads to occupational exposures among the students in the places of attachment. Ensuring that exposed or protruding parts of machines and equipment are covered during operation, good maintenance culture and discard of old and dilapidated machines are necessary for achieving safety in working environment. The analyzed data also showed that 9 (6.7 %) and 20 (15.3 %) of respondents strongly agree and agree respectively that in their places of industrial training, machines were old and equipment poorly maintained. This agreed with B. Bolaji and S. Adejuyigbe (2012) that poor maintenance is a challenge in Nigerian industries, thus resulting in a frequent breakdown of the production machines. There is the tendency of poorly maintained equipment or machine to malfunction and cause accident thereby exposing workers to unnecessary hazards. Good maintenance culture is imperative to the working life and necessary to keep the workers, equipment, and machines in proper and safe operating conditions (Khurmi & Gupta, 2010).
Students undertaking their industrial training in any establishment are expected to work according to the rules and agreement terms of the place where they are employed for their industrial training (Adeogun & Okafor, 2013) . Likewise, it is expected that the human nature, technical nature and environmental impact risks prevailing in the establishment should be in compliance with the operational standard for the programme to thrive. The vast involvement of different establishments that fundamentally deal with engineering projects provides inestimable work exposure to the students (Ayob et al., 2013) . According to J. Garrick et al. (2004) , hands-on experience prevalent in industrial training makes learning experience and knowledge more appreciative due to the creative and innovative approaches utilized in problem-solving. Hands-on exposure or real-world confrontation furnishes the students with an overall of on-the-job experience and career exposure in the engineering profession. However, contrary experiences do happen in the course of students' training experience (Ayob et al., 2013) . The challenges and exposure in engineering work environment are more complex and extensive compared to school environment. Every engineering work environment contains some potential hazards. The potential hazards in work environment often present themselves in workers' or personnel injury, loss of production and damage to machines, tools, and equipment. All the same, these hazards could be avoided through proper safety observances (Khurmi & Gupta, 2010). The type of personal protective equipment used in a place of work is pertinent to the category of work and nature of exposure involved. Being safely ready is always advisable before entering the job site.
Occupational health and safety challenge is a long-standing issue in Nigeria. Research findings (Iden, 2010 and Okojie, 2010) showed that a few companies such as big multinationals who run the policies constituted in their countries of origin are the only organizations that recognize occupational health and safety in Nigeria. G. Idoro (2011) added that there are no reflections of contractors' management efforts in Nigeria on occupational health and safety in their scope of operations which results in high accident and injury rates witnessed in the Nigerian construction industry. Weaknesses and ineffective management of occupational health and safety is a gross challenge, in spite of the existence of system responsible for ensuring health and safety in the nation (Adeogun & Okafor, 2013) . Literature revealed that occupational accidents are relatively higher among young workers within the age limit of 15-24 years (Damen, 2013) . The observation in this study was found to be in line with M. Damen et al. (2013) as the mean age of the participants in this study falls within the same range. The occupational exposure factors observed in this study include inadequate training and supervision, inexperience, lack of awareness, the pressure to work fast and carelessness (Table 1) . This also complies with documentation of EASHW, 2009 which expatiated widely on the variety of age-related factors such as lack of experience, skills, training, risk awareness, knowledge, maturity and speaking out.
Nature of student occupational exposures. The prevailing nature of exposures witnessed among the students includes sprain/ strain, burn, fracture, contusion, temporal hearing loss, cuts, eye defect, musculoskeletal disorder and electric shock ( Table 2 ). It will be agreed from the result obtained in this study that circumstances and conditions leading to these occupational exposures in the places of attachment, explained above, are majorly human factors owing to non-compliance with safety rules. This agrees with A. Kumar and P. Sinha (2008) that human error plays a major role, if not all, in most accidents witnessed in work environment. The study (Kumar & Sinha, 2008) lists various phases in which human factor manifests in occupational incidents, e. g. system specification, development, and operation. This implies that proper evaluation of various risks involved in job specifications in the workshop, and appropriate implementation and adherence to the safety rules by all the stakeholders is a determining factor in achieving absolute safety in the work environment (Azodo, & Adejuyigbe, 2013). 
CONCLUSIONS
The skills and knowledge engineering students require to fulfill the future requirement as professionals in different areas of expertise depend on what they have been exposed to today. Industrial training gives students an in-depth development in an engineering career and much needed professional engineering identity. If students are not properly trained in terms of professional ethics, skills and knowledge, safety observances, etc., there will appear a deficit of engineering profession in solving problems. Establishments where students had their industrial training expose some unsafe practices and operations, which resulted in occupational exposure among students. It is therefore essential that drastic steps should be taken to ensure strict adherence to work and safety rules in students' work placement. This study therefore suggests further studies on assessment of work-related hazard identification, probability analysis, deterministic approach in estimation of consequences for various hazards and risk analysis in the diverse engineering courses and disciplines for more effective occupational training of industrial trainees.
